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[image: ]The Freiser Memorial Lecture is in memory of Professor Benjamin S. Freiser who was loved, appreciated and respected by a large number of people: his family, his friends, his colleagues, his students.  Prof. Freiser was a scientist of the first rank.  His unique combination of seriousness of purpose and lightness of touch was nowhere more evident than in his science. He was excited by and deeply committed to his work. He achieved recognition early in his career when in 1976 he won the Herbert Newby McCoy Award at Caltech for outstanding research by a graduate student.  In a symmetry that Ben loved, twenty years later he was awarded the Herbert Newby McCoy Award for outstanding research in the sciences by a faculty member at Purdue.  Ben loved the acclaim to which his work richly entitled him.  Many of his colleagues in chemistry remember his satisfaction on winning the Fresenius Award, which he promptly renamed as the "Freiser genius award". He published 200 scientific papers in 20 years in the leading journals in chemistry and achieved international distinction in the citations of his peers which led to his being ranked high on the list of the 50 most cited scientists in the world. He worked hard and productively for the long periods during which his health was such that most people would have not been able to function at all. Six times he won the School of Science Top Ten Teachers Award. Ben was a favorite member of the Chemistry faculty.  His humorous memos, infectious grin and scientific achievements endeared him to all.  He was a good friend to many individuals in the Department, through good times and bad.  He led the analytical division from 1984-1988 a period during which it achieved its consensus number 1 national ranking.  He did this in spite of the fact that he was not a born executive - his favorite legislative position was squarely on top of the fence.
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Abstract:	
Mass spectrometry enables both the analysis of intact assemblies into the megadalton range as well as the detailed structural analysis of large intact proteins decorated by a plethora of post-translational modifications. 
In the first part I describe Orbitrap-based charge detection single molecule mass spectrometry. A limitation in native mass spectrometry stems from the fact that the charge state, and thus mass, can only be measured when multiple charge states can be resolved/assigned. This hampers the analysis of heterogeneous assemblies. A potential solution is to measure one particle at a time, thereby avoiding the convolution of ion signals. The Orbitrap mass analyser is sufficiently sensitive to detect single ions. We demonstrate that the intensity of a single ion in an Orbitrap can be used to infer its charge state, and thus mass. This enables the sensitive analysis of heterogeneous assemblies like immunoglobulins, ribosomes, proteinaceous nanocontainers and genome packed adeno-associated viruses. 
In the second part I will focus on the direct analysis of serum immunoglobulins. The human body produces immunoglobulins (Igs) to recognize and combat pathogens. It has been estimated that our bodies can theoretically produce several billions of distinct IgG1 variants. Seemingly in contradiction, we observe that circulating IgG1 repertoires are dominated by only a few dozens of clones. We demonstrate that 1) personalized IgG1 profiling by LC-MS is feasible, 2) each person exhibits a unique serological IgG1 repertoire, 3) this repertoire adapts to changes in physiology, and 4) that individual plasma IgG clones can be de novo sequenced by integrative protein-centric and peptide-centric proteomic approaches. We foresee that the presented approach will accommodate more rapid development of monoclonal antibody treatments, immediately assessing fully human, matured, and optimized molecules. 
Bio:
Albert J. R. Heck (1964) received his PhD in 1993 from the University of Amsterdam. He worked till 1996 as a postdoctoral researcher at Stanford University and Sandia National Laboratories (USA). In 1996 he became senior research fellow and later lecturer at the University of Warwick (UK). Since 1998 he is professor in Biomolecular Mass Spectrometry and Proteomics at Utrecht University (NL).
Heck is among others recipient of the Field and Franklin Award (ACS), the Krebs Medal (FEBS), Thomson Award (IMSC) and the NWO Spinoza Prize. He is elected member of EMBO and the Royal Netherlands Academy of Sciences and Arts. His research focuses on the development and applications of mass spectrometry-based proteomics and structural biology. Heck pioneered technologies for phospho-enrichment, and the use of alternative proteases and hybrid peptide fragmentation techniques. Besides, Heck is also known for his expertise in structural biology, being a pioneer in both native mass spectrometry and cross-linking mass spectrometry.
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